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[OBJECT] 

The wooden fibre material which water 
resistance and moisture resistance are high, 
and is excellent in dimensional stability and a 
weather resistance, and has a fungicidal 
property and insect repellent property is 
obtained. 

[SUMMARY OF THE INVENTION] 

In manufacturing a wooden fibre material, It 
carries out that it is acetylated of wooden fibre 
which disentangles a timber and is obtained, in 
a liquid phase, and this acetylated wood fibre is 
integrated. The integration shaping is carried 
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out. 

[CLAIMS] 



1 1 



[CLAIM 1] 

It carries out that it is acetylated of wooden fibre 
which disentangles a timber and is obtained, in 
a liquid phase, and this acetylated wood fibre is 
integrated. The integration shaping is carried 
out. 

The manufacturing method of the wooden 
fibre material characterized by the above- 
mentioned. 

[DETAILED DESCRIPTION OF INVENTION] 



[000 1] 



[0001] 



mm±v>mm&m 
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[INDUSTRIAL APPLICATION] 

This invention, It is related with the 
manufacturing method of the wooden fibre 
material excellent in water resistance, moisture 
resistance, a fungicidal property, and insect 
repellent property used as component 
materials, such as the inner wall of a building, a 
partition, a door, a shelf, a furniture * 
adjustment, a musical instrument, electric * 
audio equipment, and a toy. 

[0002] 



[PRIOR ART] 

The length which disentangles a timber chip 
and is obtained adheres wooden fibre which is 
several mm - several 10 mm, with a vinyl type 
synthetic resin binder etc. 

The wooden fibre material obtained by 
carrying out the integration shaping is known. 

Such a wooden fibre material, An 
orientation/polarity is few and it is 
homogeneous and processing is easy. 

A shape does not restrict to a flat surface but 
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can shape to freedom, such as a curved surface 
and pillared. 

And it has the features, that mass production 
is made. 

Moreover on the other hand, these wooden 
fibre material is essentially porous. 

Since a hydrophilic surface area is large, 
water absorptivity and a hygroscopic property 
are remarkably high compared with the other 
wooden shaping material. 

[0003] 



JUT 

oxm, mm* mt, mm* 



[PROBLEM ADDRESSED] 

Such the conventional high water absorptivity 
and the conventional high hygroscopic property 
in a wooden fibre material, It may become big 
damage on use. 

That is, such a wooden fibre material tends to 
cause deformations, such as expansion, a 
curve, softening, and peeling, and disintegrated 
according to absorption and moisture 
absorption. It was deficient in dimensional 
stability and the weather resistance. 

Moreover, mold tends to spring up and it was 
easy to receive the damage of woodworm. 
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[0004] 

Therefore the object of this invention solves an 
above-mentioned subject. 
It is in providing the manufacturing method of 
the wooden fibre material which water 
resistance and moisture resistance are high, 
and is excellent in dimensional stability and a 
weather resistance, and has a fungicidal 
property and insect repellent property. 
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[0005] 



[mm&fm-tzitit><D&m [solution of the invention] 

CI <D X b &8Sfflf2» £rfl?SSc Sucn a sub i ect . I* carries out that it is acetylated 

ZxmbftZ*nkm*mte'*¥ of wooden fibre which disentangles a timber 

-er -fe^Wk L, ~ ©Ttf^ and is 0Dtained ' in a lic l uid P nase - 
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The manufacturing method of the wooden 
fibre material which consists of integrating and 
carrying out the integration shaping of this 
acetylated wood fibre is provided. It is solvable 
with it. 

Acetylation in an above-mentioned liquid 
phase, the acetylating agent which consists of 
an acetic anhydride independent can perform. 

Or, acetylation in an above-mentioned liquid 
phase, the acetylating agent which consists of 
the mixture of acetic anhydride and an organic 
medium can perform. 

As for the organic medium in this case, it is 
preferable that it is a xylene. 

In the manufacturing method of an above- 
mentioned wood fibre material, it is preferable 
that an integration of acetylated wood fibre is 
performed to existence of a non-hardened 
thermosetting resin binder composition. 

[0006] 

Hereafter, this invention is explained in detail. 

As wooden fibre used by the manufacturing 
method of this invention, a timber is chip-ized 
and that which disentangled the obtained chip 
by the steaming etc. is used. 

As wooden fibre to use, the thin thing whose 
fibre diameter is about 0.1-0.7 mm is preferable. 

Thin wooden fibre increases the permeability 
of a chemical agent in case of acetylation, and 
make the washing after a process easy. 

And the acetylated surface area in the 
obtained wooden fibre material is increased. 

Moreover, it is preferable to use wooden fibre 
long and flexible whose fibre length is about 2- 
50 mm. 

This prevents a spill of wooden fibre in 
acetylated and the washing process, and 
carries out operativity, such as filtration, 
satisfactorily. 

And the toughness and the shaping * 
workability of a wooden fibre material which 
were obtained are increased. 

Thus wooden fibre long, thin and flexible, For 
example, it can obtain from timbers, such as a 
Yezo spruce. 
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[0007] 

Wooden fibre which disentangles a timber and 
is obtained is faced carrying out that it is 
acetylated. It precedes to this, drying sufficiently 
is preferable until a moisture content becomes 
wooden fibre 5% or less, preferably 1% or less. 

This is because acetylated reaction 
progresses smoothly by bringing wooden fibre 
substantially to an absolute dry condition. 



[0008] 

Acetylation of wooden fibre is performed by the 
liquid phase in this invention. 

The liquid phase acetylation of wooden fibre 
makes wooden fibre contact with an acetylating 
agent in a liquid phase. 

It performs by carrying out predetermined 
time reaction at predetermined temperature. 

As acetylating agent, acetic acid, acetic 
anhydride, the chloro-acetic acid, etc. are 
useable. 

However, it is preferable to use in particular 
acetic anhydride. 

Acetylating agents except for this are 
expensive. 

Moreover, reaction is slow. 

Moreover, it is because a waste liquid 
process is complicated. 

[0009] 

Moreover, the acetylation of wooden fibre by 
acetic anhydride is faced. It is further preferable 
to make the inactive organic medium which 
does not react with this be present. 

When using an organic medium, acetylated 
reaction which is exothermic reaction can be 
advanced in the mild condition. 

Adjusting of reaction becomes easy. 

Too much acetylation and thermal 
deterioration of wooden fibre can be prevented. 

As an example of such an organic medium, 
ligroin, a methylene chloride, the 
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tetrachlorethylene, a benzene, toluene, a 
xylene, a chlorobenzene, o-dichloro benzene, 
etc. can be mentioned. 

The ratio with respect to acetic anhydride of 
an organic medium can be adjusted in the 
range of capacitance ratio 0-10 times. 

However, it is preferable to make as the 
range of 0.5-2.0 times. 

It is because, in 0.5 times or less, the effect in 
which make an organic medium is present 
hardly appears. It is because acetylated 
reaction becomes slow too much and 
productive efficiency reduces in 2.0 times or 
more. 



[0010] 

An especially preferable organic medium is a 
xylene. 

The boiling point is suitable for the xylene for 
acetylated reaction. 

It is the non-solvent with respect to formed 
acetylated wood fibre. 

It is because cheap and a toxicity are 
comparatively low. 

[0011] 

In the acetylation in the inside of the liquid 
phase of wooden fibre Moderate temperature 
and the moderate reaction time are selected by 
the property of the type of wooden fibre, the 
degree of acetylation for which it requires, and 
reaction solution etc. 

Experiment can determine these. 

Generally, several minutes - several hours 
acetylated reaction is performed at the 
temperature of 120-150 degree C. 

The degree of acetylation of wooden fibre can 
be suitably adjusted depending on a 
requirement of moisture resistance, a water 
absorption, etc. 

However, in order to leave wooden 
admiration and to increase water resistance and 
moisture resistance, it is preferable to make as 
10-30% at the rate of a weight increase. 
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As the reaction container for acetylated, A 
usual liquid phase acetylated reaction container 
can be used. 

In order to prevent the transpiration of acetic 
anhydride or an organic medium, it is preferable 
to attach the reflux apparatus. 

[0012] 

Wooden fibre by which it was carried out that it 
is acetylated, Press filtration etc. partitions from 
a liquid phase. 

It washes sufficiently with water or warm 
water, and acetic anhydride and the xylene 
which remain, acetic acid which carried out the 
byproduction are removed. 

It dries after this until moisture content 
becomes about 3-7% by hot-air drying etc. 

[0013] 

Next, a synthetic resin binder is applied to 
obtained acetylated wood fibre, and it integrates 
in a desired form. 

The integration shaping is carried out. 

An installation and the operation method 
which are usually used for production of a 
wooden fibre material are used for these 
processes. 

A batch type or a continuous system can also 
perform. 

Generally, a synthetic resin binder is applied to 
the surface of acetylated wood fibre in mixing 
apparatuses, such as a blender, and it 
integrates on the hot pressing of a batch type or 
a continuous system. 

The integration shaping of heat and the 
pressure is applied and carried out at this 
integrated thing. 

[0014] 

The manufacturing method of this invention, By 
integrating and selecting the mould at the time 
of carrying out the integration shaping, not only 
a flat wooden fibre material but a curved 
surface-like thing, pillared or the thing by 
which the concavo-convex pattern of an 
embossing or an engraving tone is given to the 
surface can be manufactured. 
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Such a concavo-convex pattern can be 
endowed by for example, mincing shade to the 
surface of the mould which carries out the hot 
pressure shaping of integrated thing. 



[0 0 15] 



[0015] 

In particular, at the manufacturing method of 
this invention, It is preferable that an integration 
of acetylated wood fibre is performed to 
existence of a non-hardened thermosetting 
resin binder composition. 

It is further tough, water resistance and 
moisture resistance are high, and the wooden 
fibre material excellent in dimensional stability 
and the weather resistance is obtained by this. 



[0 0 16] 
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[0016] 

As the example of the thermosetting resin 
contained . in an above-mentioned non- 
hardened thermosetting resin binder 
composition, A phenol resin, a melamine resin, 
a urea resin, an epoxy resin, a polyamide resin, 
polyurethane resins and these mixtures, or a 
denatured substance can be mentioned. 

In particular when the shaped wooden fibre 
material is required for toughness, it is 
preferable to use the thermosetting resin binder 
composition containing a non-hardened 
polyurethane resin. 

Thermosetting resin binder composition, 
besides the above-mentioned resin component, 
a curing agent, a curing catalyst, a hardening 
accelerator, a diluent, the thickener, the 
adhesive, the dispersing agent, the water 
repellent, etc. may be included. 
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[0017] 

A thermosetting resin binder composition can 
be blended so that the hardening component 
may become 5-20% of the weight of acetylated 
wood fibre. 

The 5% or less is inadequate for adhesion of 
fibre. 
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But in 20 % or more, it is not only 
uneconomical, a resin becomes excessive and 
the wooden feeling on the surface of a moulding 
reduces. 



[0018] 

This thermosetting resin binder composition can 
also use any form of the milky lotion or the 
dispersion liquid through water, the solution 
through the organic solvent, or a powder. 

However, the powder from the viewpoint of 
the operation efficiency and economy is 
preferable. 

From this viewpoint, a non-hardened powder 
phenol novolak resin composite (the curing 
catalyst like hexamethylenetetramine is 
included) is a preferable thermosetting resin 
binder composition, for example. 



[0019] 

In the manufacturing method of the wooden 
fibre material of this invention explained above 
It precedes to carry out that it is acetylated of 
wooden fibre, and the fine surface of wooden 
fibre receives an acetylating agent. 
A pretreatment by which acetylated reaction is 
accelerated is given. 

An above is further preferable. 

This pretreatment is the method of immersing 
wooden fibre to the aqueous solution of acetate 
and filtering it, for example. 

For example, after immersing wooden fibre in 
the aqueous solution of 2-5% of potassium 
acetate, or sodium acetate for 10 minutes, or 
after carrying out the more immersion, an 
excessive chemical solution is removed with a 
centrifuge etc. 

Moreover as another method, above-mentioned 
aqueous solution is injected into wooden fibre 
by a pressure reduction or pressure application. 

The washing removal of the excessive 
chemical solution is carried out. 

However, although there is preferably such a 
pretreatment, it is not essential. 
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[0020] 

In the manufacturing method of this invention 
When integrating acetylated wood fibre, 
Additives, such as a flame retardant, a pigment, 
an insect repellent, preservative, a fungicide, a 
water repellent, a sound absorbing material, a 
bubble bead, a filler, and a reinforcing material, 
can be blended with this integrated thing. 

The characteristics respectively expected to 
the obtained wooden fibre material by blending 
of these additives can be endowed. 



[0 0 2 1] 



[0021] 

The wooden fibre material manufactured by the 
manufacturing method of this invention which 
was explained above, Since it is carried out that 
it is acetylated of the fine surface of the 
cellulose which is a hydrophilicity originally, 
water absorptivity and a hygroscopic property 
are reducing remarkably. 

Moreover, the thermosetting resin is used as 
a synthetic resin binder. Therefore, even when it 
immerses this wooden fibre material to water or 
it puts in the atmosphere of a high humidity for a 
long period of time, deformations, such as 
expansion, a curve, softening, and peeling, and 
disintegrated does not occur according to 
absorption, or a moisture absorption. 
Dimensional stability and a weather resistance 
are high. 

Moreover, since it is carried out that it is 
acetylated of the fine surface of wooden fibre, 
the resistance also with respect to a microbe, 
mold, and the insects of woodworm is high. 
Furthermore, since it is not carried out to the 
core part of wooden fibre that it is acetylated, a 
moderate hygroscopic property is maintained. 

Respiration property and wooden admiration 
are maintained. 
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[Example] 

Next the Example of this invention is shown. 
(Example 1) After pretreating by immersing 
wooden fibre which carries out the steaming of 
the chip of a Yezo spruce, and was 
disentangled and obtained to 5% sodium 
acetate aqueous solution, for 2 hours, It 
centrifuges and dehydrates. 

Furthermore it dried until the moisture content 
became 1% in the hot air drying equipment. 
The obtained dried product is put into a 
separable flask. 

Acetic anhydride of the quantity which the 
whole quantity immerses is injected as an 
acetylating agent. 

It maintained for 4 hours every 130 degree C. 

After a process, the press filtration of the flask 
content is carried out, and a liquid phase is 
excluded. Warm water washing of the fibre part 
obtained was carried out until the acetic acid 
smell was eliminated. 

Hot-air drying was carried out after this 
washing operation until the moisture content 
became about 5%. 

Acetylated wood fibre obtained here is put into a 
blender. 

It mixes uniformly with 15% of the non- 
hardened polyurethane resin of the weight. On 
a hot pressing, it integrates, and heating 
pressure application is carried out and the 
integration shaping is carried out. 
The wooden fibre material board of Example 

1 was obtained. 

The thickness of this thing is 10 mm. The 
density was 0.7. 

[0023] 

(Example 2) The similar operation as 
Example 1 is repeated except having excluded 
operation of a pretreatment. 
The wooden fibre material board of Example 

2 was obtained. 

[0024] 

(Example 3) The similar operation as 
Example 1 is repeated except having used 1:1 
(capacity) mixture of acetic anhydride and a 
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xylene as an acetyl ating agent. The wooden 
fibre material board of Example 3 was obtained. 

No wooden fibre materials obtained by 
Example 1-3 observed the acetic acid smell. 



[0025] 

(Comparative Example) Wooden fibre which 
does not perform a pretreatment, and an 
acetylated process is used. 

The similar integration * integration shaping 
operation as Example 1 was performed, and the 
wooden fibre material board of Comparative 
Example was obtained. 

[0026] 

(EXPERIMENT) The water absorption test 
and the porosity test were performed about 
these wooden fibre material boards. 

Water absorption test, It performed by 
measuring thickness expansion coefficient (%) 
after immersing a sample for 24 hours in 25- 
degree C water. 

Porosity test, It performed by measuring 
thickness expansion coefficient (%) after 
standing a sample for 48 hours to the 
environmental test machine of 35 degree C and 
95% RH. 

The result of these tests is shown in Table 1 . 
[0027] 



[Table 1] 
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[0028] 

It is clear to have the water resistance and the 
moisture resistance in which the wooden fibre 
material manufactured by the method of this 
invention was excellent from the above result. 
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[EFFECT OF THE INVENTION] 

The manufacturing method of the wooden fibre 
material of this invention, It carries out that it is 
acetylated of wooden fibre which disentangles a 
timber and is obtained, in a liquid phase. 

The integration shaping of this acetylated 
wood fibre is integrated and carried out, and it 
sets as a wooden fibre material. Therefore, the 
wooden fibre material which water resistance 
and moisture resistance are high, and is 
excellent in dimensional stability and a weather 
resistance, and has a fungicidal property and 
insect repellent property is obtained. 

The above-mentioned effect is expectable. 
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